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ABSTRACT
The study of weight and its effect upon physical
performance has long been of major interest to many people.
The purpose of this study was to measure the effect of the
addition of lead weights equal to one, two, and three per
cent of the normal body weight upon power.

The effect of

the reduction of body weight by dehydration in the amount
of one, two, and three per cent of body weight upon power
was also studied.
A further purpose of this study was to determine the
relationship of initial leg strength to power.
power was measured by a modified vertical jump.

Explosive
Leg strength

was measured by the Iso-meton exerciser.
Thirty-nine mature male subjects were used in this
study.

The subjects were graduate and undergraduate students

enrolled at Louisiana State University.

The subjects were

tested for leg strength using a specified angle of flexion
at the knees.

All strength test measures were taken on a

day other than the day of testing for power.
Thirty-six subjects were tested for power at normal
weight.

The subjects were also tested for power as lead

weights equal to one, two, and three per cent of their body
weight were added.

Power was tested at normal weight and

normal weight minus one, two, and three per cent of body
xii

weight.

The weight decrements were brought about by dehydra

tion, using wet and dry heat.

The vertical jump height for

each subject was recorded at each of the seven testing
conditions.

For comparison purposes, the vertical jump

heights were divided into two groups:

(1) normal weight and

normal weight plus one, two, and three per cent of body
weight, and (2) normal weight and normal weight minus one,
two, and three per cent of body weight.
Analysis of variance was used to determine if there
were a significant difference in the heights jumped.

In

both comparisons, the obtained "F" ratio was significant at
the .01 level of confidence indicating that a significant
difference did exist.
Regression was used to further analyze the results.
In the comparisons for normal weight and normal weight plus
one, two, and three per cent of body weight, both the linear
and quadratic trends were significant at the .01 level of
confidence.

This indicated a straight line relationship,

with a leveling off trend of heights obtained as weight was
added.

The linearity was an inverse relationship between

the addition of weight and the height jumped.

In the

comparisons for normal weight and normal weight minus one,
two, and three per cent of body weight, only the trend
toward linearity was significant.
at the .01 level of confidence.
xiii

This trend was significant
The linear trend indicated a

straight line relationship between vertical jump height
increases as weight was reduced.

The linearity was an

inverse relationship between the weight reduction and the
height jumped.
The correlation between leg strength and power in
this study was found to be r » -.03.

This low correlation

was not significant.
The study justifies the following conclusions:
1.

The vertical jumping ability of a person can be
improved by reducing the weight by loss of water
content in the body.

2.

The addition of dead weight to the body to
progressively increase the body weight to 37«,
above normal body weight will reduce the vertical
jumping ability of an individual.

3.

Within the limits of 3% over normal body weight
and 3% under normal body weight, there appears to
be an inverse relationship between vertical
jumping ability and body weight.

xiv

CHAPTER I
INTRODUCTION
The study of weight and its effect upon physical
performance has long been of major Interest to the general
public as well as doctors, physical educators, and coaches.
Power has also attracted considerable attention of physical
educators and coaches.
The weight of the individual and its effect upon
physical performance is considered important in many differ
ent sports and sporting situations.

As one example, refer

ence is made to the sport of horse racing.

In determining

handicaps, the weight of the jockey is of major importance.
In this case, the weight is only a few pounds compared to
the weight of the race horse.

If this is important, how

important then is the weight of an individual himself as he
performs in athletic events?

If the weight of the individual

does affect his power, performance in certain athletic events
could be altered as his weight changes.

In addition to the

Individual's own weight, the weight of necessary and pro
tective equipment must be considered as it affects physical
performance.

2
I. STATEMENT OF THE PROBLEM
Does the varying of body weight affect the explosive
power of an individual?

What is the relationship of initial

leg strength to power?
II. PURPOSE OF THE STUDY
The

purpose of

this study

was to measurethe effect

of the addition of lead weights equal to 1%, 2%, and 3% of
the normal body weight upon power.

The effect of the reduc

tion of body weight by dehydration in amounts of 170, 2%, and
3% of

body weight upon power was

purpose of

studied also.A further

this study was to determine the relationship of

initial leg strength to power.

Explosive power was measured

by a modified vertical jump.
III.

LIMITATIONS OF THE STUDY

This study was limited to the effects of weight
increases due to the addition of lead weights and the effects
of weight reduction by means of dehydration.
Only mature male students were used in this study.
The subjects were volunteers chosen from graduate and under
graduate students enrolled at Louisiana State University,
Baton Rouge.

The use of only thirty-nine subjects was also

3
a limiting factor.

The maximum number of subjects used in

any phase of the study was limited to thirty-six.
A further limitation of this study was the use of
only one means of determining power.
IV. DEFINITION OF TERMS
Power.

In this study, power refers to the height

obtained by a modified vertical jump.

Power equals force

times velocity.1
Modi^‘.ed Vertical Jump.

A vertical jump involving

the restricted use of the upper body and performed without
the use of an arm swing.

^Charles H. McCloy and Norma D. Young, Test and
Measurement in Health and Physical Education (third edition;
New York: Appleton-Century-Crofts, Inc., 1954), p. 66.

CHAPTER II
REVIEW OF RELATED LITERATURE
Hie literature related to this study was limited in
some respects.

Very little reported research or literature

relating to the effects of weight variations upon power was
available.

The relationship of leg strength to power,

however, has been investigated by many with inconsistent
findings.

The literature relating to dehydration effects

upon strength was readily available.
To aid in presenting the following review, this
chapter was divided into three areas; these were:

(1) Liter

ature related to the effects of weight variations upon physical
performance; (2) Literature related to the relationship of
leg strength to power; and (3) Literature related to the
effects of heat and dehydration upon strength and/or
performance.
I.

LITERATURE RELATED TO THE EFFECTS OF

WEIGHT VARIATIONS UPON PHYSICAL PERFORMANCE
In this study the effects of weight and weight varia
tions upon power was the major concern.

Weight has been

reported as a factor in other aspects of physical performance.

Morehouse and Miller
These factors were:

felt that four factors affect skill.
(1) body height; (2) body weight;

(3) timing; and (4) accuracy of movement.

The greater the

body weight in relation to the strength of the muscles, the
greater the limitation of physical skill.

"Added weight in

the form of fat increases the effort needed to perform a
2
movement."
The authors felt that as the inactive tissue
was reduced, skill performance would increase.
3
Riendeau and others came to a similar conclusion in
their study.

It was reported that a significant negative

correlation existed between performance in selected motor
fitness test items and the per cent of body fat.

The motor

fitness test items most affected by fat were those involving
running and jumping.

In this study the relationship of

weight, without regard to body fat, to speed in the 220-yard
dash was found to be significant.
Weight in relaticaship to strength has also been the

^Lawrence E. Morehouse and Augustus T. Miller,
Physiology of Exercise (St. Louis: C. V. Mosby Company, 1963),
p. 52.
2Ibid.
3
R. P. Riendeau, B. E. Welsh, C. E. Crisp, L. V.
Crowley, P. E. Griffin, and J. E. Brockett, "Relationship
of Body Fat to Motor Fitness Test Scores," The Research
Quarterly. XXIX (May, 1958), 200-203.

6
subject of investigations.

Morehouse and Rasch^ reported

that generally the smaller, lighter man was as strong or
stronger in proportion to his body weight than was the
heavier man.
It was further noted by Morehouse and Miller'’ that
the smaller individual could not be expected to have as much
strength as the larger one.

However, it was pointed out

that he did not require as much strength to manipulate his
smaller body.

Therefore, the concept of strength per pound

of body weight was possibly more meaningful than was that of
total strength.**
Keeney's^ findings also supported this concept.

In a

study concerning the relationship of body weight and strength
of weight lifters, Keeney concluded that weight lifters in
the lighter weight divisions were stronger in proportion to
their size than those in the heavier divisions.
These findings were not presented to show a superior
ity for persons of light weight in all physical activities.

L. E. Morehouse and P. J. Rasch, Sports Medicine for
Trainers (Philadelphia: W. B. Saunders Co., 19b3), p. 16.
5
Morehouse and Miller, oj>. cit., p. 63.

6

Ibid.

^Clifford E. Keeney, "Relationship of Body Weight to
Strength Body Weight Ratio in Championship Weightlifters,"
The Research Quarterly, XXVI (March, 1955), 54.

7
Many athletic events demand the larger, heavier person.

The

football lineman, the shot putter and the discus thrower
are but a few examples.
Klotz,

8

in analyzing the vertical jump as affected

by variations in weight and strength, concluded that the
vertical jump height was an inverse linear function of the
load.
The loads in Klotz's study were considered as positive,
in the form of ten pound lead weights, and as negative, in
the form of steel coil springs attached by means of a
harness to the subject.
The positive loads used in his study were twentythree pounds, forty-three pounds, and sixty-three pounds.
The lead weights in twenty-pound increments, plus three
pounds for the weight jacket and belt used, made up the
positive loads.
The negative loads were provided by the steel coil
springs attached to the subject by means of a harness.

The

number of springs used determined the negative loads.
Height was measured using negative loads of twenty, forty,

g
Donald D. Klotz, "A Mechanical Analysis of the
Vertical Jump as Affected by Variations in Weight and
Strength" (unpublished Ph.D. dissertation, State University
of Iowa, 1948).

8
and sixty pounds.

It was pointed out by the investigator

that the springs did not exert a pull all the way to the top
of the jump.

He stated that this would have been preferred,

but operational difficulties prevented it.
The increase in weight brought about a decrease in
height of approximately one per cent for each per cent that
the body was increased by the weight jacket.

The decrease

in weight by the negative loads increased the height of the
jump in similar proportions.
9
McCloy and Young reported the above findings and
further pointed out that an increase in body fat would not
necessarily cause the same relationship due to increased
strength developed during the weight gaining.

However, they

felt that if an overweight person decreased his weight, he
would alio increase the height of his jump proportionately.
Carter^ investigated the relationship of positive
and negative loads to performance in the vertical jump.

The

subjects for this study were female students enrolled at the
State University of Iowa.

9

Charles H. McCloy and Norma D. Young, Test and
Measurement in Health and Physical Education (third edition;
New York: AppTeton-Century-Crofts, Inc., 1954), p . 70.
^Francis H. Carter, "A Mechanical Analysis of the
Relationships of Positive and Negative Loads to Performance
in the Vertical Jump" (unpublished Master's thesis, The State
University of Iowa, August, 1945).

9
The vertical jump using total body action, including
arm swing, was used in determining vertical jump height.
The positive loads consisted of five-pound weights
plus a one and one-half pound weight jacket.

Six weight

increments were used.
The negative loads consisted of suspended steel coil
springs attached to the subject by means of a harness.

The

approximate lift of the springs were fifteen and thirty
pounds.
The heights obtained at the varying weights exhibited
an indication to decrease with the addition of weight and to
increase with the springs attached.

No statistical treat

ment to show a trend or relationship was made other than
the correlation of differences of heights.
II. LITERATURE RELATED TO THE RELATIONSHIP
OF LEG STRENGTH TO POWER
The studies reported in this area did not show a
consistency of findings.

However, it should be pointed out

that the testing techniques and the final measure of power
arrived at has also varied greatly.
Berger and Henderson^ reported a significant

^Richard A. Berger and Joe M. Henderson, "Relation
ship of Power to Static and Dynamic Strength," The Research
Quarterly, XXXVII (March, 1966), 9-13.

10
relationship of dynamic leg strength and static leg strength
to leg power.

They further concluded that neither dynamic

leg strength nor static leg strength was more closely related
to leg power than the other.
Static leg strength was measured by a standard leg
dynamometer, (G. Tiemann and Co.).

The test was administered

from a starting sitting position with the back against a
wall.

The thighs were parallel to the floor with the feet

twelve inches apart and flat on the floor.

A leather strap

was placed behind the subject's neck and attached to the
handle of the dynamometer.

The length of the dynamometer

chain was adjusted to insure maintaining the proper testing
position.

The subject was then instructed to rise vertically,

keeping his back and shoulders against the wall.

The dynamic

leg strength test was administered in a very similar manner
using a bar bell and weights to determine maximum leg
strength.
The leg power test was a modified vertical jump elim
inating the arm and back action in the execution of the jump.
Tfte inches jumped were converted to foot pounds of work per
formed to become the criterion for measurement of power.
The correlation coefficient found between static leg
strength and leg power was .64.

The correlation coefficient

found between dynamic leg strength and leg power was .71.

11
In both cases, these proved to be significant at the .01
level.
12

McClements,

in a recent study, also found a signifi

cant relationship between leg strength and power.

In this

study, power was measured as the product of the jumping
height times body weight.

The height of the vertical jump

was determined using a modified vertical jump that did not
involve arm or back action.

Hie measuring apparatus was
13
similar to the one described by Pacheco,
which was a
modified version of the vertical jump apparatus designed by
14
Henry.
The leg strength was measured by the use of the Clarke
cable-tension technique.

The strength for both the extensor

and flexor muscles of the leg and thigh was determined.
Significant correlations of .52 and .65, respectively, were
found between power and flexion-strength and power and
extens ion-s trength.

12
Lawrence E. McClements, "Power Relative to Strength
of Leg and Thigh Muscles," The Research Quarterly, XXXVII
(March, 1966), 71-78.
13
Betty A. Pacheco, "Improvement in Jumping Performance
Due to Preliminary Exercise." The Research Quarterly. XXXVII
(March, 1957), 57-58.
14
Franklin M. Henry, "The Practice and Fatigue Effects
in the Sargent Test," The Research Quarterly, XIII (March,
1942), 18-19.

12
A study by Gray, Start, and Glencross^ concluded
that the best measure of leg power was In terms of the
physical principle, power equals work/time.

The authors

concluded that this test was valid for measuring the power
of the legs developed in a vertical jump.
The previously mentioned studies represent recent
investigations showing a significant relationship between
leg strength and leg power.
X6
Harris,
in 1937, reported a low but significant
relationship between leg and back synamometerical strength
and several dynamic performance tests including the vertical
jump.
Non-significant relationships were found by Clarke,

17

^ R . K. Gray, K. B. Start, and D. J. Glencross, "A
Useful Modification of the Vertical Power Jump," The Research
Quarterly. XXXIII (May, 1962), 230-235.
^ J a n e E. Harris, "The Differential Measurement of
Force and Velocity for Junior High School Girls," The
Research Quarterly. VIII (December, 1937), 114-121.
17
H.
Harrison Clarke, "Relationship of Strength and
Anthropometric Measures to Physical Performance Involving
the Trunk and Legs," The Research Quarterly, XXVIII
(October, 1957), 223-737.

13
Smith,

18

Henry and Whitley,

19

and Rarick

20

in tests involving

the vertical jump and leg strength in the first two studies,
and speed of movement and strength in the last two studies.
21
22
Smith,
Henry and Whitley
concluded that the lack of
significance was due to the fact that strength exerted
against a dynamometer involves a different neuromotor pattern
from that controlling muscles during a movement.
oo

The study by Berger and HendersonJ did not support
this conclusion since they found a significant relationship
between static strength and leg power.

Berger and Henderson

suggested that a significant correlation might have been
n/

obtained by Smith

if his vertical jump scores had been

converted to power and then correlated with static leg strength.

^^Leon E. Smith, "Relationship Between Explosive Leg
Strength and Performance in the Vertical Jump," The Research
Quarterly. XXXII (October, 1961), 405-408.
-----------^Franklin M. Henry and J. D. Whitley, "Relationship
Between Individual Differences in Strength, Speed, and Mass
in an Arm Movement," The Research Quarterly. XXXI (March.
1960), 24-33.
------------ --------20
Lawrence Rarick, "An Analysis of the Speed Factor
in Simple Athletic Activities," The Research Quarterly, VIII
(December, 1937), 89-105.
21

Smith, oj>. cit., p. 408.

22

Henry and Whitley, o£. cit., p. 31.
23
Berger and Henderson, oj>. cit.. p. 11.
^Smith,

0 £.

cit., pp. 405-408.

14
In the study by Clarke,

25

no significant correlation

between leg strength as measured by a dynamometer and the
jump reach method of measuring the vertical jump was found.
In this study arm action was used in executing the vertical
jump.

The leg strength measure was administered with the

back erect and the knees slightly bent.
26
Rarick
found a non-significant correlation of .12
between leg lift strength and a modified vertical jump
(without arm action).
27
McCloy
stated in 1932 that while strength was needed
to obtain a maximum vertical jump, it was not the major item.
28
Sargent
studied the Sargent Jump statistically and
found

no significant relationshipbetweenjumping

and weight.

Neither

height

did he find asignificantrelationship

between height of the jump and the amount of squat or dip
which preceded the actual jump.
The studies cited in this area, as previously stated,
did not show consistent findings.

25

Clarke, loc.

cit.

^Rarick, loc.

cit.

The many methods of

^Charles H. McCloy, "Recent Studies in the Sargent
Jump," The Research Quarterly. Ill (May, 1932), 236.
28l . W. Sargent, "Some Observations on the Sargent
Test and Neuro-Muscular Efficiency," The American Physical
Education Review, XXIX (February, 1924), 47-56.

15
measuring both leg strength and vertical jump height could
account for this lack of agreement.
III. LITERATURE RELATED TO THE EFFECTS OF HEAT
AND DEHYDRATION UPON STRENGTH AND PERFORMANCE
The findings in this area were largely in agreement
that the effect of heat and/or dehydration upon initial
29
strength measures was not significant. Grose
reported that
the initial strength of a local muscle group did not signifi
cantly change after immersion for eight minutes in water of
48° C (118.4° F ) .

He further concluded that the immersion

in hot water did significantly increase the rate of fatigue.
These conclusions were made for a local muscle group and
were not made for total body action.

The muscle group

tested was those muscles involved in elbow flexion.

In this

same study, Grose found that immersion in cold water of
10° C (50° F) brought about a reduction of initial strength.
30
Tuttle
concluded that total body strength as deter
mined by the strength index was not materially affected by

29

Joel E. Grose, "Depression of Muscle Fatigue Curves
by Heat and Cold." The Research Quarterly, XXIX (March,
1958), 19-31.
30W. W. Tuttle, "The Effect of Weight Loss by Dehydra
tion and the Withholding of Food on the Physiologic Responses
of Wrestlers," The Research Quarterly, XIV (May, 1943), 158166.

16

weight losses up to five per cent of the body weight.

The

weight losses in this study were brought about by a com
bination of dehydration, exercise, and curtailment of water
and food intake.

The strength index was determined by

taking the sum of grip strength (right and left), chest pull,
chest push, back strength, and leg strength.

Standard

dynamometers were used in taking the strength measurements.
31
Wells
concluded that physical efficiency as
measured by the pulse-ratio test was not affected by showers
ranging in temperature from 65° F to 105° F.
32
Carlile
concluded that a preliminary eight-minute
hot shower (approximately 105° F) significantly improved the
speed of swimmers in the 220-yard swim.
33
o
Wright
found that a 2 F rise in body temperature
by immersion increased grip strength.

31

George Wells, "The Effect of External Temperature
Changes on Blood Pressure, Physical Efficiency, Respiration,
and Body Temperature," The Research Quarterly, IV (March,
1933), 162-172.
^Forbes Carlile, "Effect of Preliminary Passive
Warming on Swimming Performance," The Research Quarterly,
XXVII (May, 1956), 143-151.
33
Verna Wright, "Factors Influencing Diurnal Variation
of Strength of Grip," The Research Quarterly, XXX (March,
1959), 114.
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Saltin

found that maximal isometric strength of the

elbow flexors and knee extensors showed no difference from
normal values one hour after dehydration.

However, it was

found that dehydration brought about a diminished capacity
for repeated dynamic contraction.

This diminished capacity

was more pronounced after work dehydration than after heat
dehydration.

Both methods, heat and work, were used as

methods of dehydration in the study.
35
Carlson and Johnson
concluded that the human body
was much more efficient in dissipating heat when exposed to
dry heat in comparison to exposure to wet heat.

If the

person were subjected to high temperature in closed chambers
containing perfectly dry air, he could tolerate for short
o
periods external temperatures up to 212 F. However, if
the chamber were saturated with moisture, preventing
evaporation of sweat, the body temperature rose rapidly.
Collapse could occur by the time the temperature in the
chamber reached 90° F.

34

Bengt Saltin, "Aerobic and Anaerobic Work Capacity
after Dehydration," Journal of Applied Physiology. XXX
(November, 1964), Ill4-lll8.
35
Anton J. Carlson and Victor Johnson. The Machinery
of the Human Body (Chicago: The University of Chicago Press,
1953), p. 334.
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IV. SUMMARY OF THE LITERATURE
The literature in the area of the effects of varia
tions of weight upon power as measured by a vertical jump
was very limited.

The studies available show an inverse

linear relationship between the amount of weight added and
the height of the vertical jump.

The weights (positive and

negative) used were in large increments and decrements.
The studies investigating the relationship of leg
strength to power as measured by a vertical jump did not
show a consistency of findings.

The methods of measuring

leg strength, executing the vertical jump, and determining
the power criterion did not remain the same in all studies.
This could explain the inconsistent findings.
The studies related to the effects of heat and/or
dehydration upon strength and performance were in general
agreement that initial strength was not significantly
changed by heat and/or dehydration.

CHAPTER III
PROCEDURE FOR THE STUDY
I. SUBJECTS
Thirty-nine mature male subjects nineteen years of
age or older were used in this study.

Most of the subjects

were less than twenty-five years old.

Two subjects were in

their late twenties, and four were in their mid-thirties.
The subjects were volunteers chosen from graduate
and undergraduate students enrolled in the 1966 Summer
session and 1966 Fall session of Louisiana State University,
Baton Rouge.

Two subjects tested as part of a pilot study

in May, 1966 were included as part of the total testing
group.
II. TESTING EQUIPMENT
The following equipment was used in conducting the
study:
Iso-meton Exerciser.

The Iso-meton Exerciser,

Model 8938, was used to test leg strength.

This was an

instrument combining exercising and testing capacities.
The apparatus was equipped with tension springs which
recorded the effort of the subject in pounds.

The apparatus

had a built-in buzzer which signaled when a pre-set strength
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goal was reached.

This motivational device served to con

stantly inform the subject of his working level.

In this

study the buzzer was not used since a maximum effort was the
goal.

An exercise bar operating in a sliding frame was

easily adjustable to the selected operating height.

A

padded belt could be attached to the exercise bar for
determining back and leg strength.

The apparatus had a non-

skid platform made of corrugated rubber.
The apparatus used for the leg strength test is shown
in Figure 1, page 21.
The reel device.

The reel device for measuring the

vertical jump was utilized.

In a pilot study conducted as

a research project during the Spring of 1966, this device
was found to be a valid instrument for measuring the height
of the vertical jump.

The apparatus was found to measure

the attained height of the vertical jump within an error of
less than 1% when compared to the leapmeter.
The reel device for testing the vertical jump
utilized an instrument composed of the following equipment:
a Zebco 333 spin casting reel with twelve pound test
monofilament line; a board one inch by three inches by four
feet; a thirty-two inch cloth measuring tape; a line marker;
two eye screws; a one inch strip of styrofoam; and cloth
belt.

21

Figure 1.
test.

Testing apparatus used for leg strength
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The reel was attached to one end of the board.

The

one Inch strip of styrofoam was attached to the face of the
reel with a slit for the line to run through, coinciding
with the opening in the face of the reel.

The cloth tape

was attached to the board with the zero end flush with the
edge of the styrofoam.

The line marker was placed on the

monofilament line and the line was run through the two
spaced eye screws.

The line was then attached to the cloth

belt that was to be worn around the waist by the subject.
The belt was fastened by an adjustable buckle, which assured
a snug fit.

The point of attachment of the line to the belt

was on the subject's side.
The apparatus used in determining vertical jump
height is shown in Figure 2, page 23.
Scales.

The weight of the subject was determined by

platform scales located at the Baton Rouge YMCA and
Louisiana State University.

The scales were adjustable,

thus insuring consistent and accurate weight measurement.
The two scales used were checked for consistency.

Four

weights of approximately twenty-five pounds each were used.
Lead weights.

Twenty-four one-fourth pound lead

weights plus an assortment of smaller size lead weights
furnished the additional weight used in testing the subjects.
These weights were placed into a belt worn by the subject.
The belt was an army surplus cartridge belt.

The pockets on
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Figure 2.
jump height.

Apparatus used in determining vertical
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the belt were evenly spaced allowing an equal distribution
of weight around the subject.

The belt was worn at waist

level allowing all additional weight to be placed near the
center of gravity of the subject.
Steam and dry heat rooms.

The YMCA of Baton Rouge,

Louisiana served as the testing site for all measures of
power involving weight decrements.

The steam room and the

dry heat room of the YMCA were used in the dehydration phase
of the study.
temperature.

Both j/ooms could be controlled in regard to
The maximum temperature used in each room was

determined by tolerance of the subjects.
III. TESTING PROCEDURE
Leg strength.
Iso-meton.

Leg strength was determined by the

The angle of flexion at the knees was standard

ized in the following manner.

The subject was instructed

to stand with his feet at shoulder width, placing his heels
on a line located two inches in front of the exercise bar.
The subject grasped the front edge of the platform with both
hands.

The subject crouched until his thighs were parallel

with the platform floor.

The belt attached to the bar was

checked for snugness by depressing the bar.

This was the

testing position.
The procedure used in testing leg strength is shown
in Figure 3, page 26.
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All leg strength measures were taken on a day other
than the day of testing for power.
for leg strength without shoes.

The subjects were tested

TWo trials were allowed,

with a minimum rest period of five minutes between trials.
The better score was recorded as the subject's leg strength.
Vertical jump height.

The following procedures were

used for administering the vertical jump by the reel method.
1.

The reel tension was set with only enough tension
to retrieve the line through the styrofoam.

2.

The line was attached to a snug belt with the
point of attachment on the subject's side.

The

instrument was perpendicular to the point of
attachment.
3.

The subject was instructed to jump straight
upward.

Any jump that carried the subject

forward more than six inches was not measured.
4.

The subject was instructed to jump without the
use of arm swing or back extension.

Jumps where

these measures were evident were not recorded.
5.

The distance jumped was recorded to the nearest
1/8 inch.

6.

The subject was given three trials.

TWo

additional trials were given if improvement was

Figure 3.
strength test.

Procedure and position of subject in leg
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shown.

The best jump was used to represent the

height jumped at each weight level.
The testing period for the subjects was divided into
two phases.

During the first testing phase, the subjects

were tested for leg power at normal weight and normal weight
plus 1%, 2%, and 3% of body weight.

The procedures followed

during this testing phase were:
1.

Determined body weight with the subject dressed
only in gym shorts.

2.

Determined and recorded height of vertical jump
at normal weight.

3.

Determined and recorded height of vertical jump
at normal weight plus 1% of body weight.

The 17.

was composed of the weight of the belt plus lead
weights needed to complete the 1% increase.

A

subjective comparison of the height obtained at
the 17o increase and the height obtained at normal
weight was recorded.

The subject was given the

option of making the following choices: The
obtained height was (1) higher, (2) the same,
or (3) less.
4.

Determined and recorded height of vertical jump
at normal weight plus 27. of body weight.
subjective response was recorded.

The
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5.

Determined and recorded height of vertical jump
at normal weight plus 3% of body weight.

The

subjective response was recorded.
The procedure used in testing vertical height jumped
is shown in Figure 4, page 29.
During the second testing phase, the subjects were
tested for leg power at normal weight minus 1%, 2%, and 37.
of body weight.

The procedures followed during this testing

phase were:
1.

Determined body weight with the subject dressed
only in gym shorts.

2.

The dehydration process was begun.

The steam

room and the dry heat room were used.

The subject

began the dehydration process in the steam room,
then proceeded to the dry heat room.

The rooms

were used in this manner throughout each weight
loss phase.

Periodic weight checks were made to

determine when 1% of the body weight had been
lost.

The subject dried off and donned dry shorts

for all weight checks.

When the desired weight

was reached, a cool shower to stop perspiration
was taken.

The subject then dried himself

thoroughly, rechecked his weight and proceeded to
the testing station.

The same procedure for

determining height obtained on the vertical jump

A.

with weights

Figure 4.

B.

without weights

Procedure and position of subject in

vertical jump test.
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was used.

A subjective comparison by the subject

of the height obtained at the 17* decrease and the
height obtained at normal weight was recorded.
3.

The minus 2% and 37o weight losses followed the
same pattern as given on page 28.

The vertical

jump height was determined and recorded as each
weight was reached.

The subjective response was

recorded.
IV. STATISTICAL ANALYSIS
Analysis of variance for correlated groups*1 was used
to test for significant differences in the vertical jump
heights obtained at the different testing conditions.

The

vertical jump heights obtained at normal weight and those
obtained with 17o, 2%, and 3% of the body weight added were
compared.

The vertical jump heights obtained at normal

weight and those obtained at minus 1%, 2%, and 3% of the
body weight were also compared.

Further analysis of the

findings using regression was made.
The following correlations were computed:
1.

2

Initial leg strength to vertical jump height
at normal weight.

*Henry E. Garrett, Statistics in Psycholog^r and
Education (New York: David McKay Company, Inc., 1958),
pp.' 291-295.
2Ibid., pp. 134-139
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2.

Initial leg strength to body weight.

3.

Weight to vertical jump height at normal weight.

The obtained correlations were utilized to compute a
partial correlation with the variable weight partialed
3
out.
The subjective rating of the height obtained was
tested to determine the percentage of correct responses.

3Ibid., pp. 406-408.

CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
The data obtained in this study dealing with the
effects of experimentally induced variations in body weight
upon power were analyzed statistically by means of analysis
of variance and the coefficient of correlation.

The single

group method as described by Garrett^ was employed in the
analysis of variance.

Further analysis of the differences

was made through the use of regression.

The calculation

of the coefficients of correlation by the product-moment
method as described by Garrett

2

was employed. The partial
3
correlation technique described by Garrett was utilized
to determine the relationship of leg strength to height
obtained in the vertical jump with weight held constant.

The subjective responses of the subjects were analyzed by
determining the percentages of correct and incorrect responses.

^Henry E. Garrett, Statistics in Psychology and
Education (New York: David McKay Company, Inc., 1958),
pp. 291-295.
2Ibid., pp. 134-139.
^Ibid., pp. 406-408.
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I. ANALYSIS OF VERTICAL JUMP HEIGHT
OBTAINED AT NORMAL WEIGHT

AND AT NORMAL WEIGHT

PLUS ONE, TWO, AND THREE

PER CENT BODY WEIGHT

The vertical jump heights obtained by the thirty-six
subjects were grouped according to the four testing condi
tions.

The average height jumped decreased as weights were

added.

This decrease is shown in Table I, page 34.

The

average height jumped was found to be less as each per cent
of additional weight was added.
height

The change in average

as weights were added was consistent indirection;

however, the amount of decrease was not consistent as the
additional weights were added.
Analysis of variance was used to determine if the
differences in total inches jumped at each of the four
testing conditions were significant.

A significant differ

ence was found as indicated by the obtained among trials
"F" ratio of 88.11.

The "F" ratio was significant at the

.01 level of confidence.

This indicated that in at least

one of the testing conditions, the total inches jumped by
the thirty-six subjects was significantly different.
The obtained "F" ratio for the among subjects was
found to be 38.62.
level of confidence.

This was also significant at the .01
This indicated a significant differ

ence in the jumping ability of the thirty-six subjects

34
TABLE I
SUMMARY OF THE VERTICAL JUMP HEIGHTS OBTAINED
BY THE SUBJECTS WHEN TESTED AT THE VARIOUS
EXPERIMENTALLY INDUCED BODY WEIGHT CONDITIONS

Normal Weight and Normal Weight Plus 17., 27., and 37. Body Weight

Total Height
No. of Subjects
Average Height

Normal

1%

2%

37.

662.90

623.13

602.63

582.75

36

36

36

36

18.41

17.31

16.74

16.19

Normal Weight and Normal Weight Minus 17., 2%, and 3% Body Weight
Normal
Total Height
No. of Subjects
Average Height

-17.

-27.

-37.

662.27

690.12

720.51

739.38

36

36

36

36

18.40

19.17

Heights given In inches.

20.01

20.54
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without regard to the four testing conditions.

A summary

of the analysis of variance is given in the following table.
TABLE II
ANALYSIS OF VARIANCE SUMMARY FOR VERTICAL JUMP HEIGHT
OBTAINED AT NORMAL AND INCREASED BODY WEIGHT

Source of
variance
Among trials
Among Subjects
(within)
Interaction
Total

Sums of
squares

df

Mean
squares

up"
ratio

P

97.80

3

32.60

88.11

.01

500.12

35

14.29

38.62

.01

39.14

105

.37

637.06
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To further analyze the data, regression was used.
The regression line was plotted as shown in Chart I, page 36.
This chart graphically Illustrates the decline in height
obtained as the given percentages of body weight were added
to the subjects.
The regression was tested to determine whether it was
linear, quadratic, or cubic in nature.

The "F" ratios

obtained for the linear and quadratic trends were 255.62
and 7.43, respectively.

Both ratios were found to be

significant at the .01 level of confidence.

The "F ratio
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CHART I
REGRESSION LINE FOR VERTICAL JUMP HEIGHTS
OBTAINED AT NORMAL WEIGHT AND NORMAL WEIGHT
PLUS 17., 27., AND 37. BODY WEIGHT
Normal
Weight
663 in.

Height Jumped

650 in.

625 in.

600 in.

575 in.
N - 36

Plus
17.

Plus
27o

Plus
37.

37
for the cubic comparison was found to be 1.30.
not significant.

This was

(See Table III, page 38.)

The bulk of the deviation was linear in nature, while
only a small percentage of the deviation was quadratic.

The

linear trend indicated a straight line relationship between
total height jumped and the amount of weight added.

That is,

as the total weight was increased the total height jumped by
the thirty-six subjects decreased.

As stated earlier, this

linear trend was significant at the .01 level of confidence.
The significant quadratic trend indicated a leveling
off effect in the decreasing height.

This trend could be

expected since if an infinite amount of weight was added
to the subjects, each would ultimately reach a point where
he would not be able to jump at all.
In summary, it was found that as additional weight
was added to the subjects the average height jumped
declined.

It was further found that the differences in total

inches jumped by the subjects were significant.

In further

analyzing these differences with regression, the linear and
quadratic trends were found to be significant.

These

significant trends indicated a straight line relationship
between the amount of weight added and the height jumped,
along with a significant leveling off trend.

The non

significant cubic trend indicated that at no point did the
addition of weight produce increased heights jumped.
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TABLE III
ANALYSIS OF VARIANCE SUMMARY FOR THE REGRESSION COMPARISONS
OF HEIGHT OBTAINED AT NORMAL AND INCREASED BODY WEIGHT

Source of
variance

Sums of
squares

Mean
squares

df

iipu
ratio

P

Among trials

97.80

3

32.60

88.11

.01

Linear

94.58

1

94.58

255.62

.01

2.75

1

2.75

7.43

.01

.48

1

.48

1.30

N.S.

39.14

105

.37

Quadratic
Cubic
Interaction
II.

ANALYSIS OF VERTICAL JUMP HEIGHT

OBTAINED AT NORMAL WEIGHT AND NORMAL WEIGHT
MINUS ONE, TWO, AND THREE PER CENT BODY WEIGHT
The vertical jump heights obtained by the thirty-six
subjects were grouped and treated statistically in the same
manner used for normal weight with the additional percentages
of body weight.

As shown in Table I, page 34, the average

height jumped increased as body weight was reduced.

The

increase in average height was evident after each reduction
in body weight through the three per cent phase.
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Analysis of variance was used to determine if the
differences in total inches jumped at each of the four
testing conditions were significant.

A summary of the

analysis of variance is given in the following table.
TABLE IV
ANALYSIS OF VARIANCE SUMMARY FOR VERTICAL JUMP HEIGHT
OBTAINED AT NORMAL AND DECREASED BODY WEIGHT

Source of
variance
Among trials
Among Subjects
(within)
Interaction
Total

Sums of
squares

df

Mean
square

"p"
ratio

P

95.97

3

31.99

72.70

.01

537.59

35

15.37

34.93

.01

46.33

105

.44

679.89
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The obtained MF" ratio of 72.70 for the among trials
indicated that a significant difference did exist.

This

difference was significant at the .01 level of confidence.
The among subjects "F" ratio was found to be 34.93.
also was significant at the .01 level of confidence.

This
This

indicated a significant difference in the jumping ability of
the thirty-six subjects without regard to the four testing
conditions.
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Regression was used to further analyze the data.

The

regression line was plotted for the four testing conditions.
The regression line is shown in Chart II, page 41.

This

chart graphically illustrates the increase in height
obtained under these testing conditions.

The regression was

tested to determine whether it was linear, quadratic or cubic
in nature.
The summary of these comparisons is found in the
following table.
TABLE V
ANALYSIS OF VARIANCE SUMMARY FOR THE REGRESSION COMPARISONS
OF HEIGHT OBTAINED AT NORMAL AND DECREASED BODY WEIGHT

Source of
variance

Sums of
squares

Mean
square

df

iipn
ratio

P

Among trials

95.97

3

31.99

72.70

.01

c^ Linear

95.14

1

95.14

216.23

.01

C2 Quadratic

.56

1

.56

1.27

N.S.

c^ Cubic

.27

1

.27

.61

N.S.

46.33

105

.44

Interaction

As shown by Table V, the major bulk of the deviation
was linear in nature.

The obtained "FM ratio for linearity

was 216.23, which was significant beyond the .01 level of

CHART II
REGRESSION LINE FOR VERTICAL JUMP HEIGHTS
OBTAINED AT NORMAL WEIGHT AND NORMAL WEIGHT
MINUS 1%, 2%, AND 3% BODY WEIGHT
Normal
Weight

725

Height

Jumped

750

700

675

662
N ** 36

Minus

Minus

Minus

17o

2%

3%
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confidence.

The significant linear trend indicated a

straight line relationship between height jumped and the
amount of weight lost through dehydration.

Neither the

quadratic or cubic trends reached levels of significance.
In sunmary, it was found that as body weight was
reduced by dehydration the average height jumped increased.
Through the use of analysis of

variance, it was found that

a significant difference in total inches jumped

didexist.

Regression was used to further test these differences.
A significant trend toward linearity, or straight
line relationship, was found.

The portion of deviation

contributed to quadratic and cubic trends did not prove
significant.

These indicated that there was no significant

leveling off in height obtained as weight was reduced.
Neither was there any indication that decreased weight
produced a significant drop in height obtained.
III. ANALYSIS OF THE CORRELATIONS
OF BODY WEIGHT, LEG STRENGTH
AND VERTICAL JUMP HEIGHT
The data gathered from thirty subjects who participated
in this study provided the basis for the coefficients of
correlation computed.

(See Table VI, page 43.)

The coefficient of correlation between the variables,
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TABLE VI
COEFFICIENTS OF CORRELATION FOR
LEG STRENGTH, VERTICAL JUMP HEIGHT
AND BODY WEIGHT

Variables

No.

Body weight and leg
strength

30

Body weight and vertical
jump height

30

-.10

Leg strength and vertical
jump height

30

-.03

Coefficient of Correlation

*Signifleant at .05 level of confidence

.44*
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body weight and leg strength, was found to be .44.

This

correlation was significant at the .05 level of confidence.
This Indicated a positive linear relationship of body weight
to leg strength.
The positive linear relationship of body weight to
leg strength was expected since the greater body weight
would indicate greater body size and more strength for the
individual.

The larger an individual is, the greater his

total strength is expected to be.
The coefficient of correlation between the variables,
body weight and vertical jump height, was found to be -.10.
This correlation, although negative, was not significant.
Had the correlation reached the point of significance, it
would have indicated that as body weight was increased the
height jumped would have decreased.
The coefficient of correlation between the variables,
leg strength and vertical jump height, was found to be -.03.
This very low correlation indicated very little or no
relationship between the variables, leg strength and vertical
jump height.

It is the author's opinion that a more precise

means of standardizing the angle of the knee flexion used in
the leg strength test might have produced different results.
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IV.

ANALYSIS OF THE PARTIAL CORRELATION

OF LEG STRENGTH TO VERTICAL JUMP HEIGHT
WITH THE VARIABLE BODY WEIGHT HELD CONSTANT
Using the previously stated coefficients of corre
lation, (See Table VI, page 43), the technique of partial
correlation was used to determine the relationship of leg
strength to vertical jump height with the variable body
weight held constant.

This statistical procedure is used

in many research problems.

However, the author had some

reservations concerning this technique when a physiological
factor, such as body weight, is statistically equated.

It

is felt that a selected group of subjects having the same
body weight would be a preferred procedure.

Since this

could not be accomplished in the presented study, partial
correlation was used.
The partial correlation coefficient was found to be
r23 1 *

T*le

correlation technique changed the

correlation from negative to positive.

The obtained

positive correlation was very low and did not approach the
level of significant.

This indicated very little or no

relationship between the variables, leg strength and vertical
jump height.
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V. ANALYSIS OF THE SUBJECTIVE RESPONSE TO
THE COMPARISON OF HEIGHT JUMPED AT
NORMAL WEIGHT TO HEIGHT JUMPED
UNDER EXPERIMENTAL CONDITIONS
The subjects were asked to respond to the following
question after being tested at each experimental condition:
"In comparison to your jump at normal weight, did you jump:
(1) higher, (2) the same, or (3) less?"

A summary of the

responses is presented in Table VII, page 47. At no time
prior to the completion of the testing was a subject
informed of the accuracy of his response.

Each response was

made without benefit of knowledge of the correctness of any
previous response.

It was continually emphasized that each

comparison was to the height jumped at normal weight.
A study of the responses indicated that with the
addition or subtraction of one per cent of the body weight,
a low degree of accuracy was displayed by the subjects
their comparisons.

in

Approximately only one of three

responses was correct.

As the weight changes became

greater, the degree of accuracy increased.

At the plus and

minus two and three per cent weight changes, approximately
two out of three responses were correct.
Although the subjects were not asked to predict the
height they would jump under the experimental conditions,

TABLE VII
SUMMARY OF SUBJECTIVE RESPONSE TO
COMPARISON OF HEIGHT JUMPED AT NORMAL WEIGHT
TO HEIGHT JUMPED UNDER EXPERIMENTAL CONDITIONS

Test Condition

No. of Subjects
Responding

No. of Correct
Responses

Per Cent of
Correct
Responses

No. of
Incorrect
Responses

Per Cent of
Incorrect
Responses

Normal Wt. Plus
1% Body Wt.

32

12

37.5

20

62.5

Normal Wt. Plus
2% Body Wt.

32

21

65.6

11

34.4

Normal Wt. Plus
3% Body Wt.

30

19

63.3

11

36.7

Normal Wt. Minus
17, Body Wt.

31

12

38.7

19

61.3

Normal Wt. Minus
27. Body Wt.

32

19

59.4

13

40.6

Normal Wt. Minus
37o Body Wt.

32

22

68.8

10

31.2
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many of the subjects commented on this factor after being
informed of the accuracy of their subjective responses.

It

was the consensus of those commenting that if they had been
asked for a prediction they would have predicted that their
height after the dehydration phases would have been less.
This was not the result, as has been previously shown.
(See Table I, page 34 and Chart II, page 41.)

CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
I. SUMMARY
It was the purpose of this study to measure the
effect of experimentally induced changes in body weight upon
power.

A further purpose of this study was to measure the

correlation of initial leg strength to vertical jump height.
Thirty-nine students at Louisiana State University,
Baton Rouge, served as subjects.

Thirty-six subjects were

tested for leg power at normal weight and normal weight plus
1%, 2%, and 3% body weight.

Thirty-three of these same

subjects plus three additional subjects (a total of thirtysix subjects) were tested for leg power at normal weight
and normal weight minus 1%, 27., and 3% of body weight.

The

additional weight was provided by one-fourth pound lead
weights.

The weight decrements were obtained by dehydration.

A modified vertical jump was used to measure leg power.
Thirty subjects were tested for leg strength at a
specified position.

All leg strength measures were taken

on a day other than the day of testing for power.
Analysis of variance for correlated groups was used
in treating the data to determine the effects of the
experimentally Induced changes in body weight upon power.
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Regression was used to further analyze the differences
found.
The coefficients of correlation by the productmoment method were employed to study the relationships of
body weight, leg strength, and vertical jump height.
The percentage of correct responses to a subjective
evaluation of the heights obtained by the subjects was
determined.
The following findings were obtained in this study:
1.

A significant decrease in leg power was found
as body weight was increased by the given
percentages.

The decrease was found to be

significant at the .01 level of confidence.
The decrease was found to be linear and quad
ratic in nature.

Both trends were significant

at the .01 level of confidence.
2.

A significant increase in leg power was found
as body weight was decreased by dehydration.
The increase was found to be significant at the
.01 level of confidence.
to be linear in nature.

The increase was found
The trend was signifi

cant at the .01 level of confidence.
3.

There was a significant positive correlation
between leg strength and body weight.

The
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correlation was significant at the .05 level
of confidence.
4.

There was no significant correlation between
body weight and vertical jump height.

5.

There was no significant correlation between
initial leg strength and vertical jump height.
There was no significant correlation between
initial leg strength and vertical jump height
with body weight held constant.

6.

The subjective responses to heights jumped did
not agree with actual heights obtained.
II. CONCLUSIONS

Within the limitations of this study, the data allow
the following conclusions:
1.

The vertical jumping ability of a person can be
improved by reducing the weight by loss of water
content in the body.

2.

The addition of dead weight to the body to
progressively increase the body weight to 3%
above normal body weight will reduce the vertical
jumping ability of an individual.

3.

Within the limits of 3% over normal body weight
and 3% under normal body weight, there appears to
be an inverse relationship between vertical
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jumping ability and body weight.
III. RECOMMENDATIONS
In the opinion of the author, the following related
areas are in need of further investigation:
1.

The effects of dehydration upon power in a
sustained activity.

2.

The effects of dehydration upon power and the
performance of athletic events involving a
vertical lift component, such as the high jump
and/or pole vault.

3.

The relationship of leg strength to power where
more precise standardization of the angle of
flexion at the knee is possible.
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APPENDIX A
VERTICAL JUMP HEIGHTS OBTAINED AT
NORMAL WEIGHT AND AT NORMAL WEIGHT
PLUS 1%, 2%, AND 37. BODY WEIGHT

PLUS
NORMAL
SUBJECTS
WEIGHT
1%
17.25
1
18.00
2
16.50
18.25
3
21.50
23.25
17.00
15.50
4
18.50
5
19.00
16.00
6
18.00
18.50
7
18.50
8
19.25
18.50
16.50
15.50
9
17.50
10
19.25
20.50
11
22.00
12
19.00
19.25
19.50
13
21.00
15.25
16.75
14
15
17.87
17.50
14.25
15.00
16
16.50
14.75
17
21.75
19.75
18
15.00
16.00
19
15.25
14.13
20
21
18.00
18.50
22
18.00
18.75
13.50
16.63
23
18.50
19.75
24
21.25
25
22.00
26
19.00
18.75
16.88
19.00
27
15.00
28
15.63
20.25
17.25
29
17.50
30
18.75
15.38
16.38
31
32
17.25
18.63
33
16.25
17.75
34
15.87
16.50
20.50
35
22.50
36
16.88
16.00
623.13
TOTAL
662.90
Heights- are-given in Inches

PLUS
2%
17.50
16.00
21.00
14.75
17.50
16.00
17.50
16.75
16.00
17.50
20.00
17.50
18.75
15.50
16.50
13.25
14.50
19.25
14.25
14.50
16.50
17.13
13.50
18.00
20.00
18.50
17.00
14.50
17.25
17.00
15.00
17.50
16.00
15.00
20.00
15.25
602.63

PLUS
3%
17.25
15.50
20.50
14.00
17.50
15.50
16.00
17.25
15.25
17.00
17.50
18.50
17.00
14.50
16.75
14.00
14.75
17.25
14.50
13.50
16.00
16.25
12.50
17.00
18.75
16.25
17.00
15.00
17.75
16.75
14.00
16.50
15.88
14.87
19.25
15.00
582.75
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APPENDIX B
VERTICAL JUMP HEIGHTS OBTAINED AT
NORMAL WEIGHT AND AT NORMAL WEIGHT
MINUS I7o, 2%, AND 3% BODY WEIGHT

NORMAL
MINUS
SUBJECTS
WEIGHT
17.
I
18.00
21.00
2
18.25
19.50
3
23.25
24.00
4
17.00
18.50
5
19.00
20.25
6
18.00
19.25
7
18.50
18.75
8
19.25
20.25
9
16.50
18.00
10
19.25
21.50
11
22.00
23.00
12
19.00
19.00
13
21.00
22.00
14
17.50
17.75
15
15.00
16.50
16
14.75
17.00
17
21.75
22.25
18
16.00
17.00
19
15.25
15.50
20
18.50
18.75
21
18.75
18.25
22
16.63
15.50
23
19.75
19.25
24
18.00
19.25
22.00
25
22.50
26
19.00
18.00
27
19.00
20.00
28
15.63
16.00
29
20.25
20.00
30
19.25
18.75
31
16.38
17.50
32
18.63
19.37
33
17.75
18.25
34
16.50
18.25
35
17.50
18.00
36
20.00
21.00
TOTAL
690.12
662.27
Heights are given in inches

MINUS
2%
20.75
20.25
24.50
19.00
21.00
22.25
21.00
22.00
19.00
23.25
23.25
20.00
23.00
19.00
17.50
17.50
22.25
19.00
15.75
19.00
18.25
16.50
20.00
21.00
22.75
18.50
21.00
17.25
21.50
19.63
17.75
19.63
18.50
18.25
18.50
21.75
720.51

MINUS
3%
22.75
20.50
24.75
19.50
21.50
20.75
23.25
22.00
19.00
25.00
23.50
19.75
23.75
19.00
17.75
17.75
22.25
19.25
17.25
19.25
18.50
18.88
20.00
21.50
23.00
19.75
20.50
18.00
21.00
20.50
18.50
20.75
19.00
18.00
20.00
23.00
739.28
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APPENDIX C
ANALYSIS OF VARIANCE FOR
NORMAL WEIGHT AND NORMAL WEIGHT
PLUS 1%, 2%, AND 3% BODY WEIGHT
2
C - 42,415.75

Where: C - - ^ - 1

SS
- 637.06
Total

Where: SS
“O
Total

2 - C
2

SS
* 97.80
Among Trials

Where: SS
AT

^l)

2
+ • • • + CTy#) “C
n

SS
Among Subjects « 500.12
2
2
2
2
70.00 + 66.25 + . . . + 82.25 + 63.13
Where: SS =
'
AS
4
SS
- 39.14
Interaction

M

2

Where: SS - SS - (SS
+ SS
)
I
T
A.T.
A.S.

*= 32.60 Where: M

Among Trials
32.60
F - —

-C

2

SS

*= ~— (degrees of freedom)
A.T.
J

2

M
Where: Error

, v
(Interaction)

F - 88.11*
*Significant beyond .01 level of confidence

APPENDIX D
REGRESSION COMPUTATIONS FOR HEIGHTS OBTAINED AT
NORMAL WEIGHT AND NORMAL WEIGHT
PLUS 1%, 2%, and 37, BODY WEIGHT
662.90

623.13

602.63

582.75

-3

-1

+1

+3

+1

-1

-1

+1

-1

+3

-3

+1

(Linear)

(Quadratic)

(Cubic)
[(-3 X 662.90)+(-l X 623.13)+(I X 602.63)+(3 X 582.75)1
2

36 (3 + 1
- 68094.9
720
2

M_

=

94.58

= 94.58;
1

+1

2

2

+3)

(SS Linear)
Qix

F =

2

F * 255.62*

*37

- [(662.90) + (-623.13) + (-602.63) + (582.75)] 2

2--- 2

36
= 395.61
144
M*

-

_
2.75;

2.75

(1 +

1

+1

2

2--------

+ lz)

(SS Quadratic)

F -^

3 7

;

F=

7.43*

*Significant beyond .01 level of confidence.

62
APPENDIX D (continued)
[(-662. 90)+(3 X 623.13)+(-3 X 602.63)+(582.75)
2
2
2
2
36 (1 + 3
+3
+1)
«
H?c

-

.48

.48;

F =

3± 7.-M
720
-

(SS Cubic)
F -

1.30
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APPENDIX E
ANALYSIS OF VARIANCE FOR
NORMAL WEIGHT AND NORMAL WEIGHT
MINUS 1%, 27,, AND 37, BODY WEIGHT

C “ 54,923.05

Where:

C —

SS
= 679.89
Total

Where:

SS

(IX)
N

2

- IX2 - C
Total

2
2
(lYi) + . . . +(iy,) - C
SS
= 95.97 Where: SS = - 1 __________ — 41
Among Trials
AT
n
SS
= 537.59
Among Subjects
2
2
2
2
82.50 + 78.50 + . . . + 74.00 + 85.75 -C
Where: SS “
■" ■— — ■1
..............
■■ -..
AS
4
SS
= 46.33
Interaction

Where: SS - SS - (SS
+ SS
)
I
T
A.T.
A.S.

2
**
.
* 31.99
Among Trials

Where: M

31.99
F s '"44

M
Where: Error (Interaction)

2

SS
» Tp (degrees Qf freedom)
A.T.
°
'

2

F « 72.70*

♦Significant beyond .01 level of confidence.
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APPENDIX F
REGRESSION COMPUTATIONS FOR HEIGHTS OBTAINED AT
NORMAL WEIGHT AND NORMAL WEIGHT
MINUS 1%, 2%, AND 37. BODY WEIGHT
662.27

690.12

720.51

739.38

-3

-1

+1

+3

c2
(Quadratic)

+1

-1

-1

+1

C3
(Cubic)

-1

+3

-3

+1

C1
(Linear)

2
C

= [(-3 X662.27)-K-l X 690.12)+(1 X 720.5i)+(3 X 739.38)]
2
2
2
2
36(3 + 1 + 1 + 3 )

1
=

6,
§t4_9 7 . 3 5

=

95.14

($s for Linear)

720
2

M^

C

=

95.14;

F =

95

14

F -

216.23*

- [(662.27) + (-690.12) + (-720.51) + (739.38)]
2
2
2
2
36(1 + 1
+1
+ 1 )
=
M

80.64
144
2

-

„
.56;

#5 £

(SS for Quadratic)

F =

.56

F -

1.27

*Significant beyond .01 level of confidence.

APPENDIX F (continued)
£(-662.27)+(3 X 690.12)+(-3 X 720.51)+(739.38)] 2
36(1
9

7
720

=

.27

2

+ 3

2

+ 3

(SS for Cubic)

2

2
+ 1 )
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APPENDIX G
WEIGHT, LEG STRENGTH, AND VERTICAL JUMP HEIGHT
AT NORMAL WEIGHT MEASUREMENTS USED IN
CORRELATION COMPUTATIONS

WEIGHT

LEG
STRENGTH

VERTICAL JUMP
NORMAL WEIGHT
18.00
18.25
23.25
17.00
19.00
18.00
18.50
19.50
16.50
19.25

1

223.50

230

2
3
4
5

221.00

200

216.00
163.75
149.50
164.50
168.00
159.00
184.00
176.50
136.25
145.00
163.25
170.75
151.00
161.25
164.00
165.00
214.25
158.00
169.75
183.50
199.00
204.25
185.00
167.50
168.25
149.75
224.50
214.25

190
280
160
170
140
225

6
7
8

9

10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30

210

265
175
150

22.00

19.00

220

21.00

215
170
230
150
170
230
165
240
240
245
190

16.75
17.50
15.00
14.75
19.75
16.00
15.25
18.50
18.75
16.63
19.75
18.00

210

22.00

170
165
225
225

19.00
19.00
15.63
20.25

200
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APPENDIX H
COMPUTATION OF THE PRODUCT-MOMENT COEFFICIENT OF
CORRELATION BETWEEN THE LEG STRENGTHS AND
VERTICAL JUMP HEIGHTS OF THIRTY COLLEGE MEN

cy

59
" 3 0

cx

c

=

c

y

-1.97

cy2 »

^ y

3.80

-

i
/

=

x

-.47

cx2 ■

491
3 0

14
"30

-

x

3 . 8 8

- Jl2.49

.22

=

J

2 3 6
3 0

-

.

= /7.65

3.54

-

2.77

19
(-1.97 X -.47)
30_____________________
3.54 X 2.77
- 30
*
9.71
- .03

Where:

r =■

y " c c
w
y
— i:------ ---rx
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APPENDIX I
COMPUTATION OF THE PRODUCT-MOMENT COEFFICIENT OF
CORRELATION BETWEEN THE BODY WEIGHTS AND
LEG STRENGTHS OF THIRTY COLLEGE MEN

cy

"

37
30

cy

»

1.23

cx

1.51

c X2 =

c 2

29

y

^ -I w - -i-51

cx

30

=

-

.97
.94

175 ■ .r§§ -

- I 6.72

-

-9i

:12.44
\

=2.59
85
33

-

= 3 . 5 3
(1.23 X -.97)

2.59 X 3.53
^ *0^
9.15
44

Where:

r =

' '
Tx y - c c
n
^
; " > --trk °^y
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APPENDIX J
COMPUTATION OF THE PRODUCT-MOMENT COEFFICIENT OF
CORRELATION BETWEEN THE BODY WEIGHTS AND
VERTICAL JUMP HEIGHTS OF THIRTY COLLEGE MEN
36

V

37

17
30

1.2

- .57

1.44

246

"37

c 2
x

-

.32

257

1.44

“37

JeTie
44

32

J U s

2.60

2.87

(1.2

37

.

X

-.57

2.6 X 2.87
.75

"

7737

- .10

Ix'y
Where:

r

- c__c
x y

APPENDIX K
COMPUTATION OF THE PARTIAL CORRELATION
OF LEG STRENGTH AND VERTICAL JUMP HEIGHT
WITH BOD'S WEIGHT PARTIALED OUT
.44

-.10
-.03

-.03

-

(.44) (-.10)

J 1 -*^2 J 1 -. io5
.01_______
I T bT

J .99

.01
.89

.01

Where:

„

_
23 '

r
12

13

VITA
The author was born in Haynesvllle, Louisiana,
December

8

, 1932.

He attended public schools in Webster

and Claiborne parishes and graduated from Haynesvllle
High School in May, 1951.
Upon graduation from high school, he attended
Northwestern State College and received a B.S. degree in
Health and Physical Education in May of 1954.
In the fall of 1954, he enrolled at the University
of Illinois and received the M.S. degree in Physical
Education in June, 1955.
In the summer of 1965, he began work on the doctoral
level at Louisiana State University and the Doctor of
Education degree, with a major in Physical Education, was
awarded in May, 1967.
The author taught and coached in the public schools
of Caddo Parish for ten years.

He is at present assistant

principal at Ridgewood Junior High School in Shreveport,
Louisiana.
The author is married to Martha Perry Kight and has
one daughter, Peri Susan.

71

EXAMINATION A N D THESIS REPORT

Candidate:

Car l

Major Field:

Physical

Title of Thesis:

Th e E f f e c t s o f E x p e r i m e n t a l l y
W e i g h t Upon P o w e r

Ray K i g h t

Education

Induced

Variations

i n B ody

Approved:

I L
M ajor P ro fesso r and C hair/nan

Dean of the Graduate School

EXAMINING COMMITTEE:

^ !

*/

Date of Examination:

May k,

19 67

